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Ammd m eR to the O ainis : 
Tliis iisting of claims replaces all poor versions and listings of claims in the i^splicgfion: 

LM n&.6.f daiffts-s 

s > <. ^r. V 'xnc^ideJ) A fuel cartridge that supplies a stmrcs of fuel, lo a direct 
jr,.'t-:auo! tucl cc-l, she fuel c^tndge comprising: 
a housing; 

a fiiel egress coupled to the honsing to allow contents in the housing to escape from ihe 
housing thrgsgh.thotu^^^ and 

•A surface area enhanmi planar vapori/atioft membrane residing in tlie fuel cartnd<,e. 

2 {K ^--^^-i-iS.) rhc iuel cartruiifc of ciiiim 1 wherein the surface asea enhanced v^hnx' 
sspim/iMun niembraue is a polymer membrane disposed about a sub.stanual ptntutu of an 
mtenor of the liousing to provide a high surface area membrane. 

5 i( juc U"\ .Xrsc ickxi) The fuel cartridge of claim 1 wherein the surfticc area cnhancecJ 
p.anv V. ^ - ' ' ro"nh\i5K ^-^ o tc n.cp-ibu^ne co5npn<^ed of nmltipk layers t>F*f>kls of 

p.>'vn-!C{ k), . ^ \ nicieasc vapor peinication suj !acc .uca 

4. (Ongml) i he fuel cartridge of claim 1 wheicm tbt: surface area cnhiuiced planar 
X apori/at5on Tuembrane a membrane arranged as a series of tolds 

i^"' I .uo s i'* !u^e of claim ! whcreni the st^rfate an\) en^ rK<„J .tl .'K' 

■^ispcin/dinin Hvr> \ - ^\ .\ ^' c \,.>. " afn k>c -^s^oo'cJ \ !r v,. 
nucroscoptcals\ .vHiias^oi.c fucj^b;di^>c -^ui faces to fncR-avt' the ciicctj'/c mcau>j«ue ^ t;3 uk . a't.^ 
fior vaporixatien. 
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6. (C)rjgmal) The fuel cartridge of daim I wherein tlip surface m'ca eitJiaiic^d plaiiiai" 
\apon/^atu)n mcnibr&iK spaces a liquid source of oxidizal5!e^^,t^^^^ n vapor pbase of the 
source oi c»Kui3/ahte iuol 

/ iL^\ jTol (he Sue (.a^tiidgc oiaun i v\:heicin the Ctirtndgc contasns a jquuNuurct 
ui oxidjxablc fue! aiidora carbonaceous compound or mixture of .such c«.>5npoimds 

S. (Ongm^ri^'te fuel cartridge of claim I whereintiie!ifi[:uid source of oxidfeabk fml is 
methanoi. 

9. (''..isnyinal) 'Vb.e lucl cartridiic uCcluini 1 ^vhercin the cnlianocd planar xaporization 
mciTibrane ls comprised of a po'iyiricr vnaJerial seiecLed I'toiv. the group consisting of 
polyuretiwies, silicones, poiY(iiimediyisilyl-propyne}, poljmeric compositions, mid composites. 

10. (Origiiial) The fuel carltidgeof claim 1 whereitj the siirtHce area enhaticecl plaaar 
va|x>rixatioivmm?braTje enhance of melhaaai in a vapor phase to the egr©s.s poxt 
for a gi ven cartridge size. 

1 iidi) \ kicl cajtjulgc that supphe^ a soui«.'C id tad io (incci n^Lui vl ioc Oi.1I 

the mel cartrsitge compnsing: 
a housing; 

;i iael ep'oss poit supported by the housing; aiid 

a coniposile membrane residing in the fuel cartridge comprising: 

& porous substrate; 

a C(*cjtru\ s ; a ..jlhanoj-iu-ipciiiieabic intttcfi<d dsspostiu v^s;.) <tii opposite su."..s,o i v., 
subslrateK 
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11 iOimnai) The tacl cartridge of claiiij 11 wherein s«bstnite is provided to hold 
njeiianol in } livjiud -^.taie vtithm tiie porous material to eiiable liquid Tnefemiol to migrate te the 
poiymsr membraiie and coiivssl to a vapor phase, 

13, 'Onguiars The iuel cariudgc of chiiiu 1 1 wherein die composite oiembime is wmmd 
into u cyjiiHlrical shaped dement, 

14. (Original) 'File fml cartridge of daim 1 1 wherein gap feetween the polyiiisf 
memkaiTe md the niethanoirimpemieabie coiiting providing a path for tomsporting a high Ikx 
of methanol vapor to the egress port. 

1 {Oi^M-sid; The iud ciilridge tit claim i I wherein a pUsralit) of the cumpoMte 
mernbrarjes am disposed in the tiiei earlridge. 

16. (OrigsTial) Thetliel canridge of claim i l whereiti apiurahiy of the composite 
membranes are disposed in the fuel cartridge and wound imo a cylindrical shaped element. 

' ^ - > ,s. } Hie fuel cartridge of daim 1 ! whcrcMs iho s-ihs-jak 1.^ c5;>\ :c};c 
p. .y:<u-p>k\!.„ :n!o.5. polyurethaiie, or other analogou.s poismcK*' oi compo^nc^ oi o.vo more 
of these pelymcfs. 

11. (OrigiTsal) jhe ftie! cartridge of daim 11 wheitiiij the polyrner mevnBrane is a 
polyurelhane material 

^nv\\o> ' 1 t iuel cartndge oi claim 1 ^rco^i ^lopo ^ ror kk 
^ scicc. iiosM ^ L ~"oup (.ouM^tng ol poljuiethanes, silicones, puKi'-^i'-'^'ti . hu-i pk>p^.u"\ 
poI>n^inc ^.t^mpt $itx>ns, and co iipositc. 



1 



2C> %0 juu. 0 lilt iud ^dxt uigc ddi n Ih wherei i Uie poH-'i^er i nKrono v^s' ^ 
charactenstic la liovem vaponjcation. 

21 jginan 1 he ajcl i^oilndgc ot ddxm 1 1 whcicm ths luiitii u <. js * Mi.ejtt na i 
dim coatea wsih a ?x>lvn)er, 

in uiti> Lie Sue uuUidgc t>{ chum 11 v^he'^' sUckJi 

impomiealnc coating is a *sa uoss-h kcd mbber a po!vmer inorganic comp\)vite, a <^lufdl<v. 
^ (j^ji ated ^l 5^ densit> p(ihcih>'lenc, or other methanol impemcablc macr al 

icoMuu * J u Uj na nembiaoc [| sjj •> ^.hi vti . 

! ico K[ ^ im^thv siK' piopjut^), or cox po tci* oi pol>urcl%a ts, coj 

\tti i-sc^'iNisih^ p op\Te> and tl c mclhar oi impOTTicible coatuig is a uos hi &ed ^ubbcr « 
px^ vi-'t' n ocofiposUc, a su'-fdix treated mateiidl siith as sulfate fluoiualed bgh dons > 
fv ^ctJ^^. c > t5 n^cth.ax-»1 in^pcmieablc matenal 

U I Kncu > \ utu\ivf>nt in«.< ibn K u dii^n x^-Cf^^n-xi^ 

a DOK>as suDsaate; 

t)olvni$, muiibi ane dispos^ud ox cr a first urtace < i the poioas subst'" it^ , a 
u t.vM >n£f ol 1 r v'tha \ol mpm cable matci al di postjd o\u an ypposi t. u (di„t, oi f ic 
subsirate. 



! U qu d St N n tn<. pouta^^ irat^-rial to enable hquid raetlia k 1 to migratt to Uk' i \ <iin\,r 
iimx^mxm m\4 eom'eit to a vapor phase. 



26 (t)rig3Tia!) The nwmbranc of claim 24 wherein the eora|x>sife mfaabrane is wound 
mti) a c:ylindT5v;aI shaped cic \mL 

.?7, (Original) The mcr^" ' ^^1 V .n--^! ?-i " ■ -^i . p ^ < s u^^ir jro 

and tha in^tbanol-impc mcablc txiaUnji ding a path Ar Ua^-^| « " b\K) x k ( > res < 
vapor. 

(XMgma!) The membmeol- elaiixj 24 whemm the substrate is polyetlivlene, 
|jol>pfe>pylene, Eiybsi, poIyui:<Jtiieaie, or othfer analogous polymer or composites of one or moic 
Qf these pol ymsrs, 

2- s> L%.oIi llii, '".anibianc <tf clairs 24 whctcir the polvinei niatasai Sv-lectcd f-o-n 
^bc group s s.' .^f ooK urothanes, sihconcs, polyttni's^ctbylsilyi-prop^'nc), polj-iTieric 
compositKxns, and composites. 

(V. ' jt ; os>-J s Amt»ndcd) The membrane of claim 24 wherein M wh e i ^ if i the pol>iiic*- has 
a sKscropoiOs'n vh^itactcr-^tjo to uoscni \aponzation. 

^ i ;i )r4ini,iD I Lc ricu-ibujno oi dium .?4 wherein vlie n^or.ihr.nc :^ k vnieu'd sncu^ dusc, 
coated with a polymer, 

32, (Original) The membrantj of claim 34 wherein the methiinol-impeniieable coating is a 
0 os - ! . V . ( s abbcr. a pc>l> raer/inorganic composite, a smface fluorinated high dcnsit> 
porvcinvimc or other meihanol-impemieable material. 

3,^ v^^-5'^-f^ ^ ho mcni-ij^ne ot clami 24 thv Mibstuiie is pt.il vot-.vliinc, 

polvpropylcno, nyh>n, polyurcthare, or other analogous poiymcrs or composites of one or more 
of ilicsc pK>l>nKTs: the poh-merrnembranc is polyurethanei^, silicones, poly{trimctiiyi.sU>l- 



o;o;'\u>, ), . ' . o,\r->vteh ofpulyurcthanes, silicones, poiy(trimethyMlyl-prt)pync) and Ihtf 
;no,aaaoi-avipcniii.*dbiv coatbg is a cross-linked rubber, a polyiBcruiorgaaic aimpttssite. a 
surface treated tluoiinated high density polye&ylene, 

34. (Withdrawsi) An an-angement comprises; 

a iuo. c<iiUk!gc }h.H supplies a source of {uei to tho du'cc. nioUiarioi luel cch, iho t\id 
cartridge comprising: 
ahousing; 

& fml cgt:Qss pon supported by the housittg; and 

a i ,s .a enhaiiccd planar vaporisation membrane rc\sidi;ig in i ic mo^ os^-^'-Jyc \\d 
.3 ;uvl v^o^-^^)!- that receives fuci from the fuel cartridge, the fuel n.>5;er\ on arran>,cti to 
dchvor fad w tno fuel cell and tiie fue! reservoir comprisiI^g: 
a housing: and 

a surface ax-ea enhanced plawar vaporization membrane residing in the liiei reservoir, 
which in combination with the surface area enhanced planar vaporization membraiie residing in 
the fuel canH'Jge pmvidcs a dual stage v^aporization offud to the fuel coll. 

cnhauecc rUi.!\); Mi;^'.^r5/at:on nemhrancs js a polymer membrane dii.pt <scd db.-xi* & substantjal 
ponion ot'an iiiicrii>r perimeter of the ht>using to provide a high surface area membrane. 

ithdnrvVjO 'H^e arrangement of claim 34 wherein at Icajjt one of the .sur:'ai.c ..ua 
enhanced planar vapori/^ation metnbranes is a composite membrane comprised of nuifpie '.\y^\-i 
or fiildsi of polymer membrane io increase vapor permeation siirlace area, 

' " ! ithdrawn) The arnmjiement of claim 34 wherein at leaj:t one of tlie su'facc ai-ea 
cnl-sa-.iced planat vaporization membnnies is a membrane arraaij^cd as a scries id" folds. 



^8 {W iho* avtn> I he arrangement oi cKum M whcrun i't kist orv. i i he suit^ice .irt- 
erhanj-cJ f 1 u ai apon/a am nscmbraicb a poljmcr mcmbrarv punmcd i*" 'racros^-opKa U 
meiiishTr ant 01 n luoso^pKalK louj^ened membiane st^rtaccs to inc t,^.sc tlu clK\{»so 
membrane sartac-e area for vaponzation. 

ain ^xia I iue! cdrtridgc to supph a 5>ourcc ot mel to a direot mcthoiii 1 hicl cell ihv, tv»c' 
carindgij compnsmg: 
a housing; 

a xucl cgtvss pus s i \ St (. K n u i s 1 
a iKjrows saPstrate: 

a p^^K Tfi-r mvmhrant disposed o\er a firbt surface- of the po oub subinUa e as t 
a voat ig ot a mcthanoi impcrmeabk roateual disposed o\a an opposi e su-^Ucc oi tnc 
.substrate. 



